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2
3
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5
6

conc. Sulfuric acid (A.R. grade, J.T.Baker Neutrasorb, U.S.A.)

0.1 N hydrochloric acid (A.R. grade, Ajax Finechem, Australia)

A178ara18 Sodium hydroxide (A.R. grade, Carlo Erba, France) 50% w/v
A17ava18 Boric acid (A.R. grade, Merck, Germany) 4% w/v
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Funalulngiau (%) = (V-B) x N x 1.4 x 100
wninsneti (g)
Bunouldsiu (%) = Funalulngiau (%) x 5.95
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N Ae Audinduiuiueuseas 0.1 N hydrochloric acid (N)

-\ /s & o
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MARUAN n.6 MsAAsERlsunuAslulansaaulSuas AOAC (1995)
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e flulamsn (% wb) = 100 — (%ANTY + %TU5AU + %l13Tu + %181 + %leawns)
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1. lfﬂ?’ﬂ*a spectrophotometer (Spectronic ~ 20 Genesys, USA)

2. LATDY magnetic stirrer (Framo-Geratetechmik, iu M21/1, Thailand) Lay

Magnetic bar

3. Water bath (Heto Lab Equipment, aju DT-1, Denmark)
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1. 95% ethanol (A.R. grade, Liquor Distillery Organization Excise Department,

Thailand)
2. 4198418 Acetic acid (A.R. grade, J.T. Baker Neutrasorb, USA) 1 N
3. 417a¢a18 Sodium hydroxide (A.R.grade, Carlo Erba, France) 1 N
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' 1 v ]
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4 magnetic bar aslumaliulFuns viluTuuueses magnetic stirrer Ww 10 W
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ﬁwmm:mﬂ"lﬂf?mﬂ'ﬁmiqmnﬁuumﬁmwmf:nﬂ?iuu,m 610 nm

aFanaunsgusnd L ueiilaa (unu X) AUAINIIAANALUAS (UNU Y)

= ' = o ] o a all
WauANTgAnAuLasIaIietNiuNTHNIRT§UUeiiTagd (pUR n.1)

'
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#3971 610 nm

ANSAANAUL

0.2 : y = 0.2125x
R® = 0.9997

0 T T T T |

0 04 0.8 1.2 1.6 2

Usanuaiilas (mg)

d \ o o = -« = 4 H
g% n.1 nalumsgudmumsaiassiuedilag Tae error bar uanaAdeNLUNIATIIY

AINNITNARDY 3 1

a o a & a o . ‘
AARUIN 1.8 MsiATERsuaasnRaRNuaANNINNA AWEAE Folin-Ciocalteu wuy

microscale (Waterhouse, 2005)

o <l ]
aUnsnluaziATasiia

1. 1ATRY spectrophotometer (Jasco, ‘;ju V-530, Japan)

A9LAN
1. Gallic acid (Fluka, Spain)
2. 419aTant Sodium carbonate (A.R.grade, S.D. fine-chem limited)
3. @17wAN Folin-Ciocalteu (Merck, Germany)

4. Ethanol (A.R.grade, VWR Prolabo, France)

AN15IATENATATANE sodium carbonate
1. @¥an8 sodium carbonate 200 g Tt 800 mi udmiv iAo nidou eRnsRNIg
avane |
2. \fia sodium carbonate ATAIEAUNNALED ’lﬁ%@ﬁq’lﬂﬁtﬁuﬁqmuqﬁ foq Anmiuiin

sodium carbonate asliidntias A1y 24 F2Tua
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WAty 24 FoluainansasattNINTadliIuNITAINTeY Whatman no.1 UfuFunms I

v '
fu 1 L sl Funnsawn 1 L Aqaiinay

ABnsiATENd1TaTAENINTFIY Gallic acid WAENFEFIINTINAIATFIY

1.

azantl gallic acid 0.5 g 4 ethanol 1/511#3 10 ml UsinFumsdaeingulithBunas
sl 100 mi AosamluLFunnseunm 100 mi (Hanudnduwindu 5 g/L)
Tuwaansazans galiic acid Awdeliluda 1 111 2 5 10 uaz 15 ml ussqadlugag
UsinS3unmsannn 100 mi UsnBunasididu 100 mi Faevindu @hatneiinoudidu
Winiu 50 100 250 500 uAT 750 mg/L ATNATGL)
ﬁﬂmia:mﬂmmgmﬁm'mL'ﬂ”u'il’usi'm'] Pnas 20 pL snuaniuiingu 15unns
158 ml @13\All Folin-Ciocalteau 15unAs 100 pL aelu cuvette waalidnm Ay
sz 1-8 wif smiudtlnlaansazans sodium carbonate 15HA3 300 pL adlu
cuvette uanWidniu Ae14 2 4ol figruugiivas
'ﬁnmm:mﬂmmgﬂu"lﬂffmmm?qmn?mumﬁmwmoﬂﬁuum 765 nm
afansNInTgusEnINAMuiniuIeIaTaratENIATgIU gallic acid (Wnu X) fiu

AINNTAANAULAY (UNUY) (§UN n.2)

A1}

1.0
€
{ =
w 0.8
[{o]
~
1=
Z 0.6
=2
“:; y = 0.0012x + 0.0107
< 04
& R’ = 0.9999
€
€02
&
0.0 T T T 1
0 200 400 600 800

APNLINTUBIAS REAIBNIASFIU Gallic acid (mg/L)

'

a o o a s ' a ’:1
sU% n.2 naasgudwmiunsiemsidfnuasnguituednianun Tae error bar

UWAAIANTENILUNIATIIN AINNITNARDA 3 97
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AEATIER

‘1,

Timsinating U3umg 20 pL adlu cuvette

2. Thmingu 15u7m7 1.58 ml #151AH Folin-Ciocalteau 13u1m7 100 pL a9l cuvette

v
nanlidniu ielidszunne 1-8 u

3. Tlunasazans sodium carbonate 131173 300 pL a9l cuvette wanliidindu #ialy 2

Falus Nynuugivies

hsaetndllinAnIsganAuLAfanIFTes  spectrophotometer  IAINENIARLUAN
[ v

765 nm AnsganauuaildllAwnmnBinuanguiluedniauniiauiy

nsNRsgIU TenuANu pg gallic acid/g flour

3

ANABILAN N.9 MEIATISHENIAIURANTLATY 28RS 2,2-Diphenyl-1-picrylhydrazyl

(DPPH) Assay (ARUa33n Brand-Williams WasAM, 1995)

L4 < =
aUnsninazIATRN

i

\A394 spectrophotometer (Jasco, {u V-530, Japan)

#15LAd

1.

6-hydroxy-2,5,7,8-tetramethylchromane-2-carboxylic acid (Trolox) (Fluka, Denmark)

2. DPPH (Fluka, USA)

3. Methanol (A.R. grade, Merck, USA)

3Bn1sATaNE1TaTAe DPPH

1.

W3t Stock Solution Taede DPPH mn1lszinns 24 mg avaeli methanol Uszunmi 50
ml was el FuFunsauna 100 mi uaztluLfunsiag methanol azli@isazans
fifiaodinduaes DPPH winfu 6 x 10 M ifiuasazans DPPH figoaupi 4°C hitfiu
5%

e Daily Solution lntiflimansazae DPPH aandia 1 w1 10 ml asluzamliy
TFmsaun 50 mi udaU AUl Bumsiiu 50 mi #ag methanol avliansazaeiil

ANdNduLee DPPH windu 1.2 x 10° M 14 Daily Solution lunsdiasnsisall
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(AN1TRANALLAY Daily Solution (A, ) ATRALTZINNL 1.1 SnANIANALLAS
unvisatiaandn 1.1 WA methanol vidaansazatt DPPH andia 1 ANaAL 1iNe

U5uAn Ainitial)

BNITATANATASAIBNIATFIU Trolox
1. 41 Trolox wls=anns 25 mg avarely methanol U5unas 10 mi udaldluaaniu
Buasna 10 mi nanidnfugsasaneildfianudnduwingu 10000 uM
2. 11@178¥a18 Trolox AMHENAYL 10000 pM WEEAN Fam3197 0.1 Tumsa¥answ

wmsguarldarsarananInggiu Trolox NANdindu 82-417 uM

£

d _
A15199 N.1 TBNITHTUNAIIASAIENIATIIU Trolox

Y v a v v @ %
AMNLANAULTHNAY ﬂ?ﬂ'lﬂi Trolox dsunsiuniuas n’nuvnumm!nmﬂ

(HM) (mi) (ml) (M)
10000 5 5 5000
5000 5 5 2500
2500 5 5 1250
1250 5 5 625
625 4 2 417
417 4 2 278
278 4 2 185
185 4 2 123
123 4 2 82
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ABATIRUAZNITASIINTNIRASIN

1. wmdetine (lun1sa¥anamininsg szl Trolox unusaeeing) 81 50 pl waniu
a138za18 DPPH 950 pl 11 cuvette Wl3luniin Ngnumaiives 15 wiil
et llinAINIgANAULEINIAMNEINARLLEAY 515 nm 1 methanol lusfad1ega

(ediuAnsganduuasiviony 0)  Tne@uevsnetinazilaauain@uashiiugd
=l 0
R RGRGL

3. AMNIIYANRULAIIBNAITATANY DPPH (A, AITHAINIIAANAULANISTINM 1.1) Ay

o o s J b=d a: v o ] =l b=y
u"m'mnaunumn’n‘@mnauumw‘lﬂmnm'aﬂ'n (Aﬁna| ﬂ%‘ummi‘@mnauumﬂ'z‘:u']m

0.6-0.7) A1 Tunas89ANITAANAUUA (A

difference)

Adiﬁerence = Ainiﬁal ¥ Aﬁnal

'3

4. W A erence NIHANFRRENIUAMIRIMANNESUsenFIndulafiauiu A 284

difference

NIMNNIATFINLE Trolox (UM n.3) $1eeuAill umole Trolox /g flour

0.6

€ 04-

w

o

g y = 0.0011x + 0.024

£ 02 2
< R" =0.9945

0.0 T T
0 100 200 300 400 500

ATILTNTUIDIFITAZAIENIATZIU Trolox (uM)

d o s ' o e ﬁr - o/ C
3U% n.3 naumsgudmiumsiiansignosiueendndudaeda DPPH Tnt error bar

med'nﬁmmummﬁ'\u AMNNITNAKD 3 T
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a =4 ac : . T
MARUIN N.10 N15AATITHONEAUBBNTLATY 2838 Ferric Reducing Antioxidant

Power (FRAP) Assay (AAwila3ann Benzie Wag Strain, 1996)

o a o
AUnsnluaziATaiia

1.

LATRY spectrophotometer (Jasco, ifu V-530, Japan)

#15LA3

1.

AR D0 By N

Trolox (Fluka, Denmark)

Sodium acetate trinydrate (Ajax Finechem, Australia)
dripyridyltriazine (TPTZ) (Fluka, Switzerland)

Ferric chloride (POCH S. A., Poland)

Glacial acetic acid (A.R. grade, J.T. Baker Neutrasorb, USA)
0.1 M Hydrochloric acid (A.R. grade, Ajax Finechem, Australia)
Methanol (A.R. grade, Merck, USA)

A8N15LATENEITATAY FRAP

1.

WFENANTAZANE Acetate buffer Intinan Sodium acetate trihydrate 0.3 g uaz Glacial
acetic acid 1Bums 1.6 ml udUFU B Buendy 100 mi Feindy Tuaaiu
UFuImsunm 100 mi

WTINANTAZANE Ferric chloride Tmaazane Ferric chloride 270 mg 'lwiﬁna;u 13ums
50 m! TwpaadfunfFuimnsauin 50 mi

wINasazane TPTZ Taein TPTZ dsunnu 31.2 mg aelu 0.04 M Hydrochloric acid
TupadiuFunnsauia 10 mi

WIUNaNsaTane FRAP Tnanan Acetate buffer 25 mi Ferric chloride 2.5 ml uas TPTZ

2.5 ml AMMNAAL
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ac -
ABNITIATANAITASRIANIATIU Trolox

= ] v ¥ aca
lﬂi‘ﬂum?ﬂ:ﬂ’]ﬂuﬁﬂi‘ﬂ’]u Trolox VIﬂ"ﬂNL‘IIN‘IIuFI’N’] ﬂ’]N']ﬁVli‘::QTﬂ‘lAﬂ’\ﬂNl&')ﬂ n.o9

Tunsafrnsminnsguazlfasazataninggig Trolox NA iy 82-625 uM

2 RO

ABILATIZH

1.
2.

Adiffarence’ 593 nm

Yhansazany FRAP inlipanderit 37°C lugnaliinanten Seaclidimasiuns
Muwmsaatinamn 50 pi (unisainnsmuinsg a1t Trolox unusaetng) waniu
ansavant FRAP 950 pl T cuvette Relifignungiivies 4 unii
Thdetwllinmnisganduiasfia B mARILAY 593 nm Unhnauiusindneds
“(eLlfudmsganaduuadliviniy o) Tnedvesieteazdnuandimeanundly
\udng

o ' 4 i v o (] (%9 o ' P
mmnwsqmnauumwimmnwmma (Aﬁnal) HWMNAUNUAINITAANAULAIUDNAITACANE

FRAP (A, ) WITUHARANT29AINIAANALLAY (A

diﬁerence)

1]

A

difference Aﬂnal - Ainiﬁal

W Ajrerence N HANGRENN I AMIIMIA VS MR BN G dUTRe BT A

difference EN
NIMHINTIILLRN Trolox (3L n.4) s1e AU pmole Trolox /g flour
12 W
1.0 -
0.8
0.6
—_ y =0.0016x - 0.0121
R’ = 0.9981
0.2
0.0 T T T T 1
0 100 200 300 400 500 600 700

AMNLINTUTDIETAZAIBIIATFIU Trolox (M)

P | o [ a s A‘ a o a
519 n.4 nanmsgudmiumalmsigradueandindusaeda FRAP Tag error bar

UWAAIANDENILUNIATIIU AINNITNARSA 3 D
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MANUIN 2.
|
AFasauwiILLUNgdladiun

&
mMaruan 1.1 Banamadfanimdlunsnaaasauuia 1 A5

Tuwanddeilfirraseuuiiuuungdladiun  (Fluidized bed dryer) (A
o o a o - Iy H day o
nauuazdan, wanendumalulagnszaenindnsuy?d)  nRvieseuwiniuginsanszuen
ﬁluﬁﬂLﬁumuquﬁnmq 20 cm Ta#1 Soponronnarit, Prachayarakorn uas Wangji (1996) Aaua
P Y o a4 v ¥ o ay e

ANNgaUANIMINTanluntreuwiinawdensaaaseseuituuungd ladlunndaw adu
iuAutiinanaianaafe 9.5 cm AniulFiasinwlfenildeuuieie 1 A5 amnsaAwaInlH
{7

Uinnsihawaenildeuuissie 1 a5 = 70 x fafideseuuie’ x Anugaun

T x10°x 9.5

2984.5 cm’

AL Ingeesitaeniiacnmy 30% wb HAlszinme 0.60 giem’
o :I/ :’ o v P ] v ¥ 3’; o v
paiuiwindrawaenildeuuivsie 1 A% amnsoAwanldann

A 5 A4 dey v >
u’]“un‘lﬂ'ﬂﬂa’l’]ﬂﬂ‘l‘n’ﬂuu‘”qm’ﬂ 1 AN

ANMLLLLTINg x Ynasdanlaen

0.60 x 2984.5

1800 g

ac & . <
MANUIN 2.2 IENITAIATIAIMULIIAN

1. Warreseuuiiuuungdladiun Tnasguugiineludeseuwivi 35°C Wawrasi
Aszunou 30 WA e T ATaIENIENI TR UN AT

2. Tanamefieuteutnwlenadl]uiaseuwiv  felleudronldanudiitlauemes
o
i

3. USunawmefinelildaanudianwingu 2 m/s

4. daldanuFiannunsainisudn daasdiaulasnaanainiesanusi
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. ax [ o [ al @ al 4
AANUIN U.3 Qﬁﬂ’\i@‘uLLﬂ&‘lI"I’JL‘lJ’&’Emﬂ'JEILﬂ‘i’ﬂ&’ﬂﬂttﬂﬂuﬂﬂﬂ@’ﬂlﬂ‘ﬁkﬂﬂ

1. dawieseuuinugdladiun QA 2.1) Tmaéﬁmmmﬁnm‘luﬁfmﬂuLLﬁaﬁ 115°C
panuGarasan 2 m/s lairtasialiilazanm 30 Wi

2. G'ufauLLﬁaTmﬂﬂﬂuﬁ’mLﬂﬁﬂn‘lﬁlﬁmm@qmm 9.5 cm (Mdaulaendszaunn 1800 g
dusudnldeniifinnaudu 30% wb) sl luFasauuiie

3. Mateuuwialszaunns 215 3w (ammm%m’mmﬁﬂmﬂu 18% wb)

4. seadqulfenesnaintiasauudia LLé’qd;uﬁqmme”mmmﬁLm:ﬂ?mmmm%u
m@ﬁ’mﬂﬁﬂnﬁuﬁ

5. hdafenfiiiuniseunsieudaniusslunsnimanadin weuiluiisusiely

o v Y9 a di o = a v v 2 4'
6. Mmmi'ﬂ‘uLL‘M\W}Hﬂ?ﬂﬂ'a"ﬂ’ﬂuﬂquuﬂlﬂ\iLﬂi"ﬂ\iﬂmm’]mmqmﬂquum LL@QQQﬂﬂLﬂ?ﬂQ

d J a e
519 2.1 wiveseuuisuuungdladiun
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NAANUIN A
a v aa
meqmsﬂzwagamaanﬂ

= a - 1 ' a i
A9 A1 MAATIEEAMNLL T TIUTBIAMNTULATAY a, 1vdandeerennzAuAaT

1 o L %4 :I/ ad MY < o
HuNII RN 3 Auarlildtinunisiiuinen

. MS
unasauulnlau df ¥
ANTU a,
AN 2 2.304* 0.005*
Error 6 0.009 0.000

* mneteuansneetniitdAty (p<0.05)

d = e '
A19199 A2 MsrMziauul sdsausesAdluszuy Hunter (L, a, b) 283119NADINAN

a d' [l ° £ %4 :‘/ ad L] - Y
HZRUAMINNIUNITNILUNIN 3 Anuazlils HIUNITINUITNTN

UUAIAN MS
df
wususau L a b
FENITNIUIN . 0.504 0.104 0.167
Error 6 2.989 0.035 0.675

< = - ' a
AseN A3 Mslenzianulslmurenfnuasngutuedaniavun Auamnsaly
nsmAneadaszuazindinisTacfresarsainaninondesennsaunsi

' o v :’z ada MY < o
HUNTUING 3 Aauazlildtinunisiiuine

. MS
UMANALIN
df  Uinmugingn mawannsalunig . .
wuslsau s - e NMAIN§3Ag
Auadnvianun Nanayyatass
Fanasniudia 2 115735.493* 5.445* 3.212

Error 6 3223.636 0.193 0.101

* M uAnsinvesnaihladnAty (p<0.05)
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o a - 1 i 3 o
A9 A4 n'mLﬂ?’l:ummuﬂsﬂﬁ'ou&lmﬂfrmmu‘nﬂﬁwnz’v’muﬂuu:mmqﬁu']um?mu,ﬁq

uazinuineilunan 12 e

, MS
UUAIAIN — TR
df « 4, NITNILUIANE NITNILUINAEILATEN
utlsusou N lunsy e . e
UANDVIRE ﬂULlMQtLUUWQMWHLUﬂ
FLETINAN (A) 5 1.540* 1.892* 1.226*
U339/ U1 (B) 1 3.512 0.057 2.661*
fouunil (C) 1 5.426* 2.170* 5.565"
A'B 5 0.248* 0.176 0.054
A*C & 5 0.297* 0.117 0.215*
B*C 1 6.943* 1.140* 7.335*
A*B*C 5 0.181* 0.075 0.255*
error 48 0.069 0.113 0.081

* wanali uansinsatinaTidadnAty (p<0.05)

d a < 1 = i [} o
A19199 A.5 N1TIATIZANNLLTUTIUIRIAN a, 1a3t19nfaavanNsaunIh EUNIVITUI

wazinuinE el 12 inau

, MS
UUAIAY ——y ey
df . S NINUIINIE NITNIUUNAEILATAN
wususu nsiuialungy . . - .
UaNR A auuiuuungdladiun
HTIAN (A) 5 0.002* 0.001 0.001*
Us59sT0uA (B) 1 0.014* 0.000 0.023*
auUNH (C) 1 0.009* 0.003* 0.013*
A*B 6 0.001 0.001* 0.000
A*C 5 0.002* 0.001 0.002*
B*C 1 0.034* 0.008* 0.055*
A*B*C 5 0.001* 0.003* 0.001*
error 48 0.000 0.000 0.000
T —

* M wanAeatinaihitd Aty (p<0.05)
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<l a - ' v v a a ° 9
A19199 A.6 N1TIATIZTANNLLTUIUTIRIAT L 299119 NA2INANNSAUAINHILNITNIUILAS

Wusnrdunan 12 ey

; MS
UNAIANTH s e
df By~ | wpw NITNIUININIE NIINIUULMNAELATEN
wisilsou nasiunalunsy e . el
UANB AL auwiuungdladiun
TR (A) 5 0.318 0.743 0.479
u35asTtu (B) 1 0.001 0.919 5.019*
0unH (C) 1 5.484* 2.518* 1.356
A*B 5 0.409 1236 0.269
4
A*C i 5 1.070 0.935 0.134
B*C 1 6.054* 0.150 0.729
A*B*C 5 1.783* 0.857 0.506
error 48 0.560 0.544 0.412

* puneila uanAeetinaTiludnAty (p<0.05)

d - e J - H 1 o
A15199 A.7 N1TIATITTANLLTLTIUTDIAT a TR9T1INABINBNNEZAUANRHIUNN TN IURLAS

Wusndunan 12 inau

. MS
UNANATIN S —————
df - NIINIUNATE MINTUMIAIATEN
urlsilsou nsnualungu J— . — .
UANRVIRE auwiuuungdladiun
ITHTIIAN (A) 5 0.303 0.444* 0.180
Ut (B) 1 3.158* 3.041* 0.239
fouunil (C) 1 3.853* 0.655* 5.452*
A*B 5 0.071 0.351 0.090
A*C 5 0.195 0.149 0.074
B*C 1 0.398 1.966* 0.914*
A*B*C 5 0.451* 0.145 0.148
error 48 0.134 0.158 0.128

* wNe uanAetinaThludnAty (p<0.05)
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d o (3 ' = i 1 o
A19199 A.8 N1TATITIANLLTTIUTR9AN b ‘Ilﬂ\l‘ill’l'lnf’i”r]\lﬂﬂuutﬁLLﬂ\i‘?IN'luﬂ’]i‘Vl'] whuay

wuinuean 12 1heu

. MS
UWANANIY — —
df o - NIINUTRG0E NINIUTNATEILATEN
urlsrlsau nsuvelunsy L by il
uavaimel auwhuwuungdlafiun
T8 (A) 5 0.304 0.293 0.200
U337 U (B) 1 1.378* 0724 0.706*
foungi (C) 1 0.649 0.001 0.473*
A'B 5 0.107 0.391* 0.182
[
A*C \ 5 0.275 0.342 0.189
B*C 1 1.360* 0.640* 0.000
A*B*C 5 0.264 0.149 0.250
error 48 0.168 0.157 0.115

* et uAnFNatNTTuAATY (p<0.05)

= a « ' } 74 ¥ a a; ] ° t 4
A5199 A.9 N1TIATIZVAINLL T T9uTBIAY AE 1933982 maNNZAUAINHILNITRTU

waziiuneiuna 12 1heu

. MS
UMANAN —— ————
df — NITNIUINAIY MTNIUIAEILATEN
uwusilsou nsiuialunsu . 5 - .
TN LRVl auwiuuungdladiun
TTHZIA (A) 5 0.413 0.542 0.471*
ussannu (B) 1 2.181* 0.158 0.070
Uyl (C) 1 0.234 0.053 1.232*
A'B 5 0.171 0.364 0.035
A*C 5 0.119 0.419 0.204
B*C 1 " 0.009 1.087* 0.280
A*B*C 5 0.359 0.090 0.052
error 48 0.183 0.232 0.122

* el uansvet it @Aty (p<0.05)
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d = « 3 - o
A1519N A.10 MAAATziANLLRluIenfnuasnguRuednlesasainand1andes

a d. ] o ¥ g o A
nanuzauantunIWRLazIiuinunen 12 inau

. MS

UWWANARTN T —

df . msnuiagian MINURAEIATEN
wslean nsviwielungy i : -
U ing auwiauuungdladiun
FTUTIA1 (A) 5 69526.563* 76220.368* 21964.901*
U?i’ﬂ‘ﬁ 9 (B) 1 43279.002* 759813.637* 98550.529*
goumnil (C) 1 52571598 81350.015* 143545.080*
A’B 5 23879.026* 39917.181* 10250.673
(

A*C 5 63030.012* 30754.772* 16402.532*
B*C 1 9458.999 542724.409* 22165.521
A*B*C 5 28226.747* 14895.565* 13168.047
error 48 7677.605 5364.008 5529.914

* wnail uansinvatinaTilad Aty (p<0.05)

d o -« o o = o«

A19199 A.11 MTAAziANL s IuIRIAINAN TR UM IRy At aTs (AT
¥ ac [ % } %3 v = dl ' ° t % =3

AnEAE DPPH) 18941741AAN119NABIMaNNZALAIRETUM TRIUALAIY

fnunan 12 hau

. MS
UWWANAIIN T T . 3
df L NITNILUINAIE NITINIUNAIELATEN
wrstlsou nsviuilungu .. . — .
uAavIRe auwiuuuvgdladiun
TUZIIAT (A) 5 2.240* 1.972* 2.304*
WErEHITUN(E)) 1 2.206* 58.451* 12.610*
foununH (C) 1 1.277* 0.100 1.376*
A*B B 0.586 1.409* 0.389
A*C H ,0.199 0.808* 0.854*
B*C 1 0.577 12.874* 1.076*
A*B*C 5 1.906* 0.309 0.352
error 48 0.265 0.191 0.207

* puneile uANANetNaTTEdATY (p<0.05)



98

d s « o or - o« « -
A1919N A.12 MIIATISTANMNLL U IUIRINNAINTTAT @lﬂ?’]:uﬁ']ﬂqg FRAP) 183415

gnnandiondaaanusawniiunmmwiuasifuinsniunan 12 ey

. MS
UNAIAN — T
df i NITNIUINAY MINIUNAELATEN
udsisau mauielunin e . il
WaNBviIRe auwiuuungdladiun
FeEZIIAN (A) 5 4.033* 3.099* 0.647*
Us99sTtuT (B) 1 2.843* 58.596* 13.408*
20uunH (C) 1 9.695* 1.071 4.681*
A*B 5 0.125 0.748* 0.351*
9
A*C : 5 0.347 1.678* 0.932*
B*C 1 0.673 24.026* 0.083
A*B*C 5 1.003* 0.375 0.554*
error 48 0.361 0.309 0.145

* el uAnsinvetnaTifadAny (p<0.05)

d Y « U —
A5 A.13  NaATsiauulsUsaueeeAn@lussuu Hunter (L, a, b) 1a9dan&asdu

LURIANN MS
df
wusisau L a b
ADEY 8 0.317 - __4.271% 1.075*
Error 18 1.654 .0143 0.339

* waneie uansietinelitedAty (p<0.05)

] a - '
A9 A.14  nsAziandsautesA@luszun Hunter (L, a, b) 1eeinandaegn

LAANAIN MS
df
udsusau L a b
ABtig 8 4228 0.419 0.366*
Error 18 2.963 0.317 0.056

* e uansinsatineiiladndty (p<0.05)
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d _ « J - 2’/ o
A9 A.15 Mzl s ueR TN TN AN RUAANIMNATENANTARAIN

drandesruuarinomgnuazidefiuin1sanaIaeAIAING1NENAINTITN

UVANAN MS
uwusuu ; 41Au 4191940 wafiliusinnsanas
LOGEER 8 144733.676* 308.524* 4.425
Error 18 5631.315 582.33 2.458

* et uanAe W ivedNATYy (p<0.05)

<l a e o o a -
A1919N A.16 ﬂ']?']Lﬂ‘J"lZi‘Mﬂ’l']NLL'l_l’J‘Ll‘i"lu‘ll’ﬂqﬂ')'mﬁ']u'ﬁﬂ'luﬂ'ﬁ‘ﬂ']qﬂ'f]‘l‘m‘.ﬂﬂﬁ?: @lﬂ?’\:ﬂ

9

- 4988 DPPH) 1addnsainaindnondesduuariramgnuarilefidusinisana

PRNANAINANINENAINITIN

UMRIAIN MS
udsilsau v 1Ay drgn wefldurn1sanas
FBEN 8 6.148* 0.021* 4.088*
Error 18 0.200 0.002 0.468

* M uanANetn Tivt&ATY (p<0.05)

] a - o o a o - a
ANSIIN A.17  N19IATIZIA N TUTIUTRIRAINTTTART (ALAT1ZYiFNEAE FRAP) 189417

annandtandesauuaritnNgnuatile s uin1sanaILadAIMING1INENAY

NN
UMAIAIN MS
df 174 a ¥ e < (9
udsisau 19U 119994n wafiiuAnnTanas
ZOGIEN 8 7.486* 0.144* 3.398
Error 18 0.270 0.004 1.018

* nuneie uansnsataiiedAty (p<0.05)

/
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| a - ] . &
MA15199 A.18 mmmﬂ:umﬁuLuJ?ﬂmu‘umaﬁmrumﬁ‘nquﬂwaanmuummmmnmm

iagnineaindaedsseiuuazawIuminreasifinaanldainnisainsg

ad

90
. MS
UMAIAN —
df  dfiAAgesan ¥ ; : .
wlsusau . afimsosaule AU
ATAEBUYNITE ‘
ADEN 4 802.132 101220.770 0.978
Error 10 394.502 62350.843 1.350

i . " - W = .
ATIN A19  MARTITiANNL T UIaIANamN IuMIMAReYYABaTE (RIATIz
fntids DPPH) aavarsainandinmpgninaanadoed i iiuasduaumines

' e ' a: v o ] ao
Aenaanlaannsainm19as

: MS
UNAaIAN < v —
df ANANIBIRINT e - . ;
wlsisou L i afinsneale AUIUNN
ATALAUNSE
RLERR 4 0.006 0.077 0.025
Error 10 0.003 0.230 0.153

d _ (3 d %4 = L3 [ s S
AT519N A.20  NNTIATISTANNLLTUTIUTRINAINITTAYT (AATIEiR9838 FRAP) 189413

afinandangnineainfedssiuuazaruuinaesAfnaiaildainnis

[ ] ao
ANARNID
, MS
LUAIA2N —
df ANAALIFAINI - | . .
wsusau Be anmaaeiaulad MU
ATADUNTE
ANDEIN 4 0.007 0.534 0.131

Error 10 " 0.006 0.275 0.169
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NIARUIAN 9
TBYANITNARDINNLAN
A5 9.1 ANTUIRIt1andawmenNzAuAT LR IR LAz AL I ITue e

12 1Ay

STETLIAN AUNHRNDY 16°C

S o
MINUSNEY  Nylon/LLDPE ~ OPP/AULLDPE ~ Nylon/LLDPE ~ OPP/AL/ILLDPE

2 14.42"" +0.26  15.13°°+0.15 14.88°9+0.07  15.01°°+0.26
4 1359 +0.08  14.30°+0.02  1497°7+083  14.28'+0.09

6 13.90%£0.10 14.83°*®"+0.08 14.84°"+0.05 14.72°°*" +0.18

8 1437" £0.40  1567°+0.12  15.14°°£0.10 15.68" + 0.10
10 1363+ 0.14 1484 +023 1515 +0.19  14.60°" +0.02
12 12.96'+0.08  14.47%"+0.61 14.92°°°+025  14.64°" +0.00

S J ﬂJ 3 i ‘O’
FENUNALITIUANLRRE + mtﬁmmummg'm INNITNAKEN 3 1

'
S o o o '

a, b, c, ... farlupeduliduafMunTsnEsAiTuATL SAnuuanstsiuetwiiiud Aty (p < 0.05)

a ¥ P '. o a - & o
ANSI9N 9.2 ANHTUTBITI9NABINANNEAUANNENUNITNILRIAB g ARguaziiuT Ny

A1 12 1hau

STETLIAN AUNDINDI Lige

@ a
Ll bl Nylon/LLDPE ~ OPP/AULLDPE  NylonLLDPE = OPP/AL/LLDPE

bcdefg bcdefghi

7 12.88°"+0.19  13.39°*®+0.03 13.40°*°+0.25 13.25°"+0.47
4 12.36'+ 0.14 12.65'+ 0.26 12.70™+0.15 12.65'+ 0.07

6 1357+ 012 13.63"°®+0.18  14.09°+0.42 13.73°°+0.17
8 13.32°%"+ 024  13.60**+0.48 13.70°°+0.10  13.65"°°+ 0.40
10 13.08°°9"+ 038 13.05°"+0.17  13.78°£0.01  13.52°%%+0.41
12 1293+ 012  13.01""+057  14.07°+052  13.08°"+0.78

senunaiiuAade + ﬂ"uﬁf_muummjm ANNINARDY 3 91

o (3

a, b, ¢, ... fanlupsdmlinaafunddnesiniuseti Januuansreiuetdwived Ay (p < 0.05)
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] 1 Y v a a o Yy v - £ a <
A1519N 9.3 ﬂ')’lu’ﬂu‘llﬂ\‘l‘]n’]ﬂﬂﬂ\?ﬂﬂ“&l:ﬂllﬂ\wlN’]uﬂ']i"ﬂ']llM\iﬂ'lEllﬂ‘iﬂ\lﬂULIM\!LLUU‘NQﬂulﬂ‘B

wanazsAuineuiuna 12 ineu

sTELIINN AUUNIND 15°C
nsLiuinm Nylon/LLDPE ~ OPP/ALULLDPE  Nylon/LLDPE = OPP/ALLLDPE
2 13709 +0.02 1453°+0.09  14.43°+0.18 14.24> +0.25
4 12.88'+0.03  1363*°+0.03 13.60°"+0.02 13.70°°+0.07
6 1311"+0.05  14.02°%+0.07 14.18°+010 1376 +0.09
8 13.46" £ 0.16  14.17°°2020  14.44°%0.16 14.41° £ 0.22
“0 1322+ 024  14557+029  14.96°+0.72 14.31° £ 0.14
12 1249 +056  14.09"°+0.12  14.41°+£082  14.07°* £0.02

enunaiuAaf + mtﬁmmummsgﬂu NMINARDY 3 1

]
aa o o

a, b, c, ... faatluredmiiFuofuRREn iUl SanuuanstaiuetinaiilodAty (p < 0.05)

< ' 1% 2 a P ° 9 L @ o
AN5I19N 4.4 AN a, mﬂqmonaﬂauﬂuu:aLtm'wmum*:‘mLLm'luWa‘uua:mm‘nu’]Lﬂunm

12 1hau
TETIIAT CLUTIEGEE 15°C

msiiuin Nylon/LLDPE  OPP/ALLLDPE  Nylon/LLDPE  OPP/AULLDPE
2 0.74*°+0.01 078" +0.01 074 £0.00  0.76™" + 0.01
4 071" +0.01  078°+000  074*°£000  0.75°* +0.01
6 0.68"+0.02  073+005 076°+002 0717+0.05
8 071" +0.02  078™°£001  0767°°+001  0.74*°+0.01
10 0.68'+0.00  0.77°°£0.01 077°°°+001 075 +0.01
12 0.65+0.01  0.75°°+0.02 0.79° +0.00 0.75™% +0.01

ManunailuAedy + F‘i'\Lﬁﬂ\!LUUN’]ﬂi‘j’]u ANMINARDY 3 11

a, b, c, ... faarluasduiieniunfisnusintusaii SanuuanAniuatiaiidudAty (p < 0.05)
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] ' 'y a ‘o o t% a o s o
MA1919N 4.5 AN aw°Il’ﬂ\3’ﬂ"l"lﬂﬁﬂ\l“ﬂ““ﬁﬂuﬂﬂﬁu'\uﬂ'\?ﬂ'\Ll“\iﬁ’]ﬂllﬁ\?’ﬂ']‘ﬂﬂﬂllﬂzlﬂ]_l'l‘ﬂlﬂ"]lﬂu

1981 12 1hau

STETLINY CUVHIVEN 15°C

MU Nylon/LLDPE  OPP/AL/LLDPE  Nylon/LLDPE  OPP/AL/LLDPE
2 066°°+001  069°°+0.02 067°°+001 0.69°°+0.01
4 066°°+000 069002 068°°+0.01 067" +0.00
6 066*9+005  065°+002  065°+0.04  0.68°* £0.02
8 067*%+004  067°°:0.02  0.71°+0.01 0.66*° +0.02
%0 . 0.66°°+0.00 0.67°°+0.00  0.71°+0.00 0.65° +0.00
12 0.64°+0.00  0.69°* +0.00  0.75"+0.00 0.66*° +0.00

enunaiiuAiedn + AMTouunnsgIL ANMMARSS 3 11

a, b, c, ... snavlunsdlineaiu

]
ad e

NHDNWIN

Afusneiy HanuusnsneiuednsfidudrAty (p < 0.05)

< ' % % a i ° d 1 al s
A1s1eR 1.6 A1 a, 1eeinandemennzAuaiitiunsinwisiaaiAtesauwiunvgdladiun

waztiuinuuna 12 ineu

STETLIAN amu)INal 15°C

nsLuinm Nylon/LLDPE ~ OPP/AL/LLDPE  Nylon/LLDPE ~ OPP/AL/LLDPE
2 0.71°" + 0.02 0.80° + 0.01 075 +0.01  0.75°% +0.01
4 0.70°" + 0.01 078 +0.01 076°°+003 0.75°* £0.01
6 0.68" +0.02 077°+0.01  077°°+002 0.72°+0.06
8 0.69" + 0.02 076°°+001  076°°+0.00 0.74°£0.01
10 0.66" +0.01 075°°+0.01 0757 +0.02  0.74 +0.00
12 0.64" +0.01 076°+0.01  078%°+0.01  0.75°*+0.00

sraammaifuAedn + ANDENLUINAT§IL AINMIMARE 3 11

a, b, c, ... fuarlureduniiRenfuniisnusindusiaii fanuuansnaiuetwiiud Ay (p < 0.05)
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= ' v v a a ° £ P s o
AT9I9N 9.7 AN L‘II'EN‘D']'Jﬂﬂﬂ\'i‘WﬂNN:ﬂlLﬂQVIN']uﬂTJ‘VﬂLL'MQ'lu'YI?Nllﬂ:lﬂu‘:‘ﬂl:f']tﬂul’]ﬂ')

12 \hau
STETLIAT AUUNINNDY 15°C

msifiuinm Nylon/LLDPE ~OPP/AULLDPE  Nylon/LLDPE = OPP/ALLLDPE
2 30.49°+1.39 29.21°+073  2875°%0.33  30.50" +0.31
4 20.46°°+0.40 28.76°+0.45  29.15°+051  29.79"°+1.00
6 29.86°° +0.60  30.71° +0.47 29.17% £0.70 28.94° £ 0.76
8 30.04°°+ 054 29.88°°+1.11  2880°+029  29.66™ +0.82
10 30.561+0.71 30.02°°+0.81 29.39°°+0.45  28.92°+1.03
12 30.62° +0.57  28.89° +0.84 28.94°+0.83  29.82°°+1.07

Manunaluaads + Fi’]LﬁﬂQLUUN']MTE’]u AINMINARDY 3 11

[l
A o L3

a, b, ¢, ... FarlunsdniiAenfuilsnesiniuseiu Sanuuandsiuedwiveddny (p < 0.05)

< . v 1% a a o v v a o & o
MAN919N 4.8 AN L‘]Jﬂ\i‘ll’]')ﬂﬁ’ﬂ\iﬂ’ﬂﬂutﬂLLﬂ\WIN']uﬂ’]i‘VI']Lm\iﬂ’)ﬂllﬂ\m’]ﬂﬂﬂLL@ZLﬂUTﬂ‘lﬂ"\lﬂu

1981 12 1A8Y

FTELIAN AUNDANDS 15°C

msufiusnen Nylon/LLDPE ~ OPP/ALULLDPE  Nylon/LLDPE  OPP/AL/LLDPE
2 30.90° +0.16  29.70°+0.08 30.37°°+0.69  30.02" +0.22
4 30.46™°+0.54  31.18°:+0.73  30.21°°+0.94  29.01°+0.60
6 30.29°°+1.03  30.79°:028 30.45+1.03 30.43" +0.32
8 20.72°°+0.02  30.03+0.66 29.66°+0.31  30.11°° +0.61
10 29.71°°+0.54  31.13°+0.36  29.05+150  29.90° +0.89
12 30.31°° +151  30.46™°+045 29.95+1.10  31.04 +0.19

enuraiuAefy + ANTEILUNIATIIE AINNTNARES 3

a, b, c, ... AawaaluasdniiRaa i

'
sSda o

NHBNWIN

o

AfusNeiu fAnuuansiuetinaiitidAty (p < 0.05)



< ' v [% a
MA199N 9.9 AN L 19311 NARINBNNTALAN

uaztfiufnunan 12 e

]
G
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Arunmiwiasiaeieseuwiiuuumgdladiun

STETLIAN Anuniuas 15°C

mafiusnun Nylon/LLDPE = OPP/ALLLDPE  Nylon/LLDPE  OPP/AL/LLDPE
2 296577 +0.64 29.76"°+1.05 29.16™°+065  29.07 +0.69

4 2021°°+£0.11  30.13"°+086 29.28°7+0.49  29.37""+0.29

6 20.46°+0.55 30.19°°+0.93 29.04°°+028 29.99" +0.88

8 20.62°+0.45 30.37°+0.71 29557°°+0.20 29.97" +0.53

10 28.96° + 0.95 30.64°+0.22  29.63°°+0.65 29.52°+0.61

12 20.79™° +0.59 29.98'+057 29.60°+027  30.29" +0.91

MeunaduAeds £ ANDIIULNIATIINL INNTTMAGEI 3 11

a, b, c, ... faanluaedmiiAeniu

aal o

NHANWIN

o

Afusneiu SanuuansinaiustinaiitidAty (p < 0.05)

< J 74 14 a d' ] o 4 4=;v - S
A19199 9.10 A1 a a9d1andasnanNsauAInHIuM I lunsuLssiuinE v el

12 Ay
STETLIAN AUNANNDY 15°C

maifiusnm Nylon/LLDPE OPP/ALULLDPE  Nylon/LLDPE  OPP/AL/LLDPE
2 781 +034 8660 +047  807°'+045 819" +0.25
4 843 +014  881°+0.30 751 +026 817" +0.32
6 840" +0.18 815" +052  7.40°+0.10 7.90°° +0.55
8 773°9+046 837°°+026 7.68%9+029 7787 +0.36
10 7.99°*+023 799" +0.22 745°+0.12 820" +0.30
12 8.30"°+0.50  8.30™°" +0.20 7.18°+0.86 815 +0.11

o " H
euRaluAeRe + mtﬁmmumrnij’m MNNITNANRY 3 1

a, b, c, ... farlupedlinen iy

]
aa o

NNDNWIN

Afusnaiu Sanuuansnaiueteiiied Aty (p < 0.05)
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) < ’ a i [ (3 ¥ a g < e
AN .11 AN a‘ll?]\i‘il"]']ﬂf’\l'ﬂﬁu'ﬂNNZﬂllﬂxlﬁN']uﬂ"l?‘/l"lLLM\?ﬁ')BLLﬂ\]’ﬂ’W]ﬂHLLﬁtLﬂU?ﬂH’]lﬂu

1981 12 1Pau

¥

TTETLIAN AUNDANDY 15°C
nafiudnm Nylon/LLDPE = OPP/AULLDPE  Nylon/LLDPE = OPP/AL/LLDPE
2 7.79°°+034 8231044  7.89%710.10 7.47° +0.42
4 8131032 8751005 809™°*:+028 8.03°"+0.38
6 7.563%9+0.29 882°+057  829°°°+047  837°+0.17
8 7.31°+0.16 834°+0.71 771" +015  7.94*%10.41
“10° 8.22°°'+069 8221062 7.96*:+0.11 8.06°*°+0.29
12 7.80°° +0.53 8.87° +0.35 7.68%°+0.39 822"*'+0.28

[T —
eunaiuAeds + ANDBUILWNIATIIN AINNIINARDY 3 T

]
P

a, b, ¢, ... farlursdliAtaTuRNanMs RN UsNIT Hacuuansiuet e Tideddty (p < 0.05)

= ) %) [y a - 5 ° Y v - i a P
ANTI9IN 9.12 AN amﬂqmqqnﬂﬂQ“ﬂNN:auﬂ\’V]N']uﬂ']?'yl']LWNﬂQfJlﬂ?ﬂ\i'ﬂULLu\ulUUﬂQﬂulﬂsﬁLUﬂ

wazinuniuenan 12 hau

STELLIAN AUNNINNDY 15°C
maifiusnun Nylon/LLDPE  OPP/ALLLDPE  Nylon/LLDPE  OPP/AL/LLDPE
2 828"+0.26  816°°+023  7.83*:+001 7.88°* 1043
4 8.69°+0.39  813°+026  7.44"+022  7.98°*:+0.14
6 836" +045  825"+0.52 735'+028  8.15™°+0.30
8 8.55 +0.19 8.32" + 0.21 760 +036 775 +0.27
10 8.04*'+0.36  8.32™°+0.24 760" +069  7.92"+0.28
12 795 +032 802°*+072  7.39'+0.34 759" +0.26

MununaiiiudAneds £ AudeiuunsgIu annmanes 3 91

a, b, c, ... FuarluasdliAtaii

]
=Sa o

o o

nRenwsiniuseiu fiAnuansnatuetnaiiiaddty (p < 0.05)
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<l ! a i [ O i ] - S
AN99N 9.13 AN b‘il’tN‘ill'l'Jnf’i"ﬂ\]H’r]NN:ﬂLlﬂﬁﬁﬂ’ll&ﬂ’]‘i‘ﬂ'\uﬁ\ih&ﬁ?uLL@:’,LﬂU?ﬂBWLﬂUl’J’RW

12 {nau
STETLIAN anu)iNas 15°Q
nsfiuinmm Nylon/LLDPE  OPP/AULLDPE  Nylon/LLDPE  OPP/AL/LLDPE
2 812+ 0.39 8.14°*+025 809°°°'+0.14 883" +0.41
4 7947 +029  817'+005 7.64°*+0.23 8.47* +0.73
6 8231+ 0.33 846 +020 8007051  7.72°+0.51
8 795"+ 023 7.98"+0.40  7.46"+014  7.86™" +0.44
10 8.357°+0.52 817:061  758°+026 839" +0.19
12" 8.36°°+0.67 8.04°*+017  7.37'+065 8.21°% +0.45

. oA 5
seuRaLuAagY + ATLUENLLUNIATIIU TNNTNARDN 311

- o ed o dae ° o 1 o a | e 4 de o o
a,b,c,... ﬂrJla‘ﬂluﬂﬂﬁ“ulﬂﬂqnuﬂuﬂnmn'\num’]\’nu UANHUANFANNUDEWNHNUEAATY (p < 0.05)

P~ ' a §i5 ° a & o
A5197 9.14 A1 b 189119 NABINANNEAUAINENUNIINLRALBILaNaARgLas iU W

a1 12 1haw

STEATLIAN AURHANADY 15°¢

msiuinu Nylon/LLDPE ~ OPP/AULLDPE  Nylon/LLDPE  OPP/AL/LLDPE
2 8.12°*+0.43  7.78°°+0.20 846> +0.33  7.94°°% 1027
4 7.93%°+028  843°:007  8267°:062 7.81°°°+0.04
6 7.64° +0.41 8.33°°+0.37 82971034 8257025
8 7.41°+0.13 7.98°°+055 7.96°°+0.11 811 +0.21
10 8.43" + 0.56 8.59" + 0.60 7.88°°°+075 8.36"° +0.43
12 7.75%° +0.57 8.52°° + 0.40 752°+0.34  7.98"°°+0.11

MounaiiuAnedy + ANDEILUNIATIIY AINNMARES 3 T

a, b, c, ... fuarlurediiAt i

]
aa o

PN

Afusneiu fianuusnsnaiuetinadidadaAty (p < 0.05)
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A9199 9.15 AT b INTIINAINDNNTALULANN

uaztAuiniungn 12 ey

NIUNITN

108

wiaeTaeLLiLLNgBladiun

FTELLINN AUNNINDY 15°C
msiiuinen Nylon/LLDPE  OPP/ALLLDPE  Nylon/LLDPE = OPP/AL/LLDPE
2 8.28" +0.23 7.90°+0.17 808" %037 802 +0.43
4 8.02° +0.31 8.12"° +0.34 7.22°+0.52 7.68™° +0.17
6 7.78° £ 0.27 8.08"° +0.36 7.60°+0.18  8.06™ +0.51
8 7.87°°+011  806™+0.39  7.64°°+021  7.76°°+0.13
€10 7.48° £ 0.45 8.52° +0.17 8.14™°+0.06  8.04™+0.32
12 7.85°°+029  7.81°°+066  7.64>7+048  7.94°°+0.22

. i oA 1
enunaiuAadn ATLENLLUNIATFIU AINNITNAKEN 3 11

a, b, c, ... Aaarlumesdmliaaiu

]
aa o

NHANBININ

o

AL JAnuuanaAaiuetinatiladdty (p < 0.05)

= J ¥ v a n; ' o t 4 e‘l ' ke
19197 1.16 A1 AE aavtnondasannzauasititunismiuielunsuuaziiuinsiiun e

12 1hau
STETLINT AUNYANDY 15°C

nausnm Nylon/LLDPE = OPP/AL/LLDPE  Nylon/LLDPE  OPP/AL/LLDPE
2 193 £022 243 +040  230":022  2.34°°:047
4 1.99°°'+0.16  2.70°+0.45 157°+029  2.29"+0.30
6 205 +028 206™°+048 1.83°°+035 2.00™" +0.47
8 144" +045  202°°"+033 1.79°*+0.16 163 +0.28
10 1.93"°* + 045 1.86"" +0.31 1.31'+0.16 2.51*°+0.63
12 206 +0.77 229°°°+066 1.79°'+067 204 +0.48

PununaiiuAuedy + fhl.ﬁmmummjm ANMINARDY 3 11

o o o« o dde o o o = ] o ] a o 0 o
a,b,c,.. st luradulinaaiunNsnws AUy HAMNUANANNUBENNULAATY (P <0.05)
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<l J ¥ v a e‘ ] o ¥ v a g < e
'A19199 .17 A1 AE aaednandasnaunsaunanitiiunisinuiesinauasaningduaziiuinwuiu

a1 12 1A

STETLIAN aUNNINDY 15°C

nsiuinm Nylon/LLDPE ~ OPP/AULLDPE  Nylon/LLDPE = OPP/AL/LLDPE
2 1.00° £ 0.48 171 +023 157 +041  1.36°*+0.05

4 1.28°°+0.05  1.84™*°+006 1.76°°°+026 225" +0.64
6 1.28°°+035  1.80°+062 1.75°:+0.38 1.56™°°+0.13

8 1.41°°£006  1.79°°°+028 1.65°+024 1.48°*+0.48
“10. 210™°+059 161 +0.74 246°+1.03  1.89°°° 1056
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